Despite significant efforts towards the coordination of governance related to REDD+ (Reducing Emissions from Deforestation and Forest Degradation), it remains a major challenge in Brazil. This challenge is pervasive whether between government levels (as evidenced in the differences in REDD+ perspectives and interests between federal and state governments), civil society or between government and the private sector.
Introduction
REDD+ has the objective to reduce greenhouse gas emissions from deforestation and forest degradation and to increase the removal of greenhouse gases through enhancement of forest carbon stocks (Angelsen et al. 2009; Angelsen et al. 2012) . Brazil has long been a key actor in global climate change negotiations, making commitments to avoid deforestation and forest degradation and undertaking important steps to accomplish REDD+ objectives (May et al. 2011 ).
As in other countries, achieving REDD+ goals in Brazil depends not just on the forestry sector but on all of the sectors that drive deforestation and forest degradation, including agriculture, animal husbandry and infrastructure development. This requires well-integrated cross-sectoral policies, since no single sector or actor can properly address problems such as deforestation, that span ecological, social, political, administrative and legal boundaries (Shannon 2003) . REDD+ governance in Brazil is characterized by the interaction of a variety of state and nonstate actors in policy-making networks (May et al. 2011) , and is no longer a centralized and top-down process (Börzel 1997; Börzel and Heard-Lauréote 2009 ). Yet policies still tend to be disconnected from one another, even though they are nested under potentially connected policy arenas ).
In recent years, important steps have been taken in Brazil to establish multi-actor councils and institutional spaces for planning. Policy dialogue now occurs regularly between different branches of government and relevant stakeholders on forestry issues related to the Amazon region. At the federal level, such spaces include the Coordinating Commission for the National Forestry Program, the National Environmental Council and the Inter-ministerial Working Group on the Action Plan for Prevention and Control of Deforestation in the Legal Amazon.
Key coordinating bodies involved in developing a national REDD+ strategy are the Permanent Inter-ministerial Working Group for Reducing Legal Amazon Deforestation Rates (GPTI) and the Inter-ministerial Committee on Climate Change (CIM). CIM has no meetings in 2014; and the Gex (the CIM executive group) met only twice on 2014 (Ministry of Environment 2014a). At the time this brief was published, GPTI had not met since 2008.
Failures to deliver intended policy outcomes can be seen as a systemic problem, not restricted to policy instruments, but rather associated with their administrative systems (Walker 2004) . Creating new bodies to address REDD+ or other climate change issues will help achieve climate change objectives only if there is sustained coordination and collaboration to that end. To achieve significant outcomes, such efforts require resources including as money, time, and human and political capital. Further, repeated government action in creating, merging or dismantling bodies and departments might contribute to fragmentation more than to integration (Walker 2004 The draft of the National Strategy for REDD+ (Government of Brazil 2013) describes clear coordination and governance objectives, such as integration, convergence and coordination among instruments (public policies) and governance structures (i.e. national, state and local level) to reduce deforestation. According to the preliminary document, the national strategy will achieve these objectives through the prioritization of actions and articulation among government, civil society and private sectors. Yet how these objectives will be achieved remains underspecified.
This brief reviews the major coordination challenges of REDD+ and related policies in Brazil, based on a questionnaire and in-depth interviews with 56 institutional representatives from different organizations -government, NGOs and civil society organizations, research institutions, private-sector organizations and donors -conducted in 2010 and 2011 as part of CIFOR's ongoing research on REDD+ policy processes. It identifies governance constraints that inhibit effective coordination and implementation of REDD+ policies.
Coordinating REDD+ implementation in Brazil
In Decree no. 7390 Government of Brazil 2010, which regulates the National Policy for Climate Change (Government of Brazil 2009), Brazil developed a suite of sector-specific greenhouse gas mitigation actions designed to reduce greenhouse gas emissions by 36.1 to 38.9 percent (below a projected 2020 baseline). Previously Brazil had developed plans to combat deforestation in the Amazon and Cerrado biomes, and the national plan to control deforestation in the Amazon, initiated in 2004, was revised for 2012-2015 to scale up these actions (MMA 2013) . According to the draft of the National REDD+ Strategy, sectoral plans must be integrated with existing measures for forest conservation and increased carbon storage. These existing measures could include, for example, state-level plans to reduce deforestation and the Amazon Fund (Government of Brazil 2013).
Improving policy coordination and harmonization of land-use policies is essential in order to effectively mitigate greenhouse gas emissions (Gebara and Thuault 2013) . Successful coordination of policies requires (1) assessments and defined indicators for measuring the impacts and effectiveness of policies, so that it is possible to identify and change unsuccessful strategies; (2) new policy processes and procedures that facilitate dialogue and decision-making across different sectors (horizontal coordination) and governance levels (vertical coordination) on technical, political and institutional aspects of REDD+; (3) alignment between the sectoral plans and climate policies and those implemented across federal, state and municipal levels of government; (4) participation of civil-society, government and private-sector actors in policy dialogue and decision making; and (5) mainstreaming low-carbon and climate-resilient development into major Brazilian sectoral economic policy measures (Gebara and Thuault 2013) .
One of the three multi-stakeholder working groups that operated during 2010 to provide input to the national REDD+ strategy specifically addressed coordination, institutional arrangements and participation. It identified three elements as fundamental for the development of an integrated national REDD+ strategy:
(1) distribution of rights and responsibilities, (2) overcoming the transaction costs of policy integration and coordination and (3) analysis of how institutional structures influence the perspectives of actors, interests and motivations (Ministry of Environment 2011). The working group also recognized that while many actions to reduce deforestation are best applied at state and municipal levels, such actions must be integrated into a national-level strategy to achieve long-term impact.
The draft national REDD+ strategy invokes the need to integrate REDD+ actions with a suite of policies and measures -the Action Plan for Prevention and Control of Deforestation in Amazon and Cerrado, the revised national forest legislation of 2012, the National Plan on Climate Change, and others. This illustrates the complexity and challenges for effective REDD+ policy implementation, but also the fact that government institutions recognize the need for policy integration.
Integrating REDD+ with other policies to avoid fragmentation of policies addressing climate change and deforestation is to be led by the REDD+ National Entity, through institutional arrangements between CIM (and its executive group -Gex) and GPTI. The REDD+ National Entity would be responsible for promoting this integration by developing policies on carbon impact, and for seeking further synergies to maximize the effectiveness of those policies. However, the draft REDD+ strategy does not yet detail the specific actions and mechanisms that would be needed to achieve the expected coordination among government actors and between government, civil society and the private sector.
The REDD+ agenda reiterates persistent issues already on the policy agenda in Brazil, such as deforestation, lack of, and contested, land rights, inequality, and also brings to the forefront new issues such as the distribution of REDD+ benefits, technical capacity for implementation, and access to REDD+ related information. Thus, the draft strategy recognizes the complementarity of REDD+ with distinct policies within and outside the forestry sector. Debate continues about how to best achieve policy integration across different sectors and administrative levels.
Coordination challenges
The Working Group on REDD+, under CIM's executive group, designed the draft of the REDD+ strategy between 2011 and 2013. The document was updated twice: once in December 2013 and once following the Warsaw Framework on REDD+ (produced by the 19th session of the Conference of the Parties to the United Nations Framework Convention on Climate Change in November 2013). CIM's executive group completed the revisions in May 2014, and the document is due for CIM approval (Ministry of Environment 2014b). At the time this brief was published, the REDD+ strategy document was not yet released. A final public consultation is foreseen, and the period of consultation and review will be defined by CIM (Ministry of Environment 2014b). Overall finalization of the strategy document is taking longer than expected, and it is associated with other REDD+ efforts. In parallel with the strategy process, Brazil conducted the forest reference levels (FREL) and submitted the document to the UNFCCC in June 2014 to pass through the evaluation process. Only after the evaluation of the Annex REDD+ of the Biennial Update Reporting the reducing emissions results from deforestation control will be considered measured, reported and verified, enabling the country to receive the payments for REDD+ (Ministry of Environment 2014c). Domestically, Brazil is trying to finalize the Environmental Rural Registry (CAR) to regulate all rural properties. By January 2015, 11% of properties were registered under CAR (Government of Brazil 2015). The readiness process, not only the REDD+ strategy elaboration itself, has proved challenging.
Participants in this study agreed that the following were significant issues (percentages refer to how many interviewees chose each statement as an important challenge):
• the need for more effective coordination between civil society, government and the private sector (86%) • contradictions between forestry policies and other policies (80%) • lack of law enforcement (77%) • lack of information on land tenure (75%) • the need to tackle deforestation without compromising development goals (75%) • stakeholders' lack of knowledge on REDD+ (75%) • the need to reach consensus on forest management and land use plans (73%)
These findings suggest that effective coordination is the major challenge for the national REDD+ strategy and that REDD+ governance in Brazil is still fragile. This can constrain effective REDD+ policy making. In other words, insufficient operational structures are in place to effectively facilitate coordination between policy actors in order to achieve synergies among their distinct capacities and competencies. These structural dimensions should be dealt with in the design of the national strategy. The thinking of government actors is evolving towards giving multiactor organizations more responsibilities and decision-making power to lead a coordination process, while implementation is proceeding at a slow pace (Shannon 2003) .
Contradictions between forestry policy and other policies were perceived by 80% of our interviewees as a major challenge, including for government actors. Despite significant progress in some areas, mainstreaming forest conservation in development policies for the Brazilian Amazon still tends to be characterized by top-down decision making, institutional fragmentation, lack of horizontal coordination (sectoral politics) and vertical coordination (inter-state differences) and tension between developmental and environmental goals, particularly in the agribusiness, electrical energy and transportation sectors (May et al. 2011 ).
Effectively addressing the main drivers of deforestation without compromising development objectives was indicated as a major challenge by three-quarters of the respondents. There is a clear relationship between economic growth, the drivers of deforestation and climate change impacts. In the National Plan on Climate Change, this relationship is translated into actions and targets to mitigate emissions. The targets are defined by sector and are imbalanced when comparing mitigation opportunities (which primarily target changes in the land use, forestry, agriculture and livestock sectors) with investment plans (which primarily target the energy and infrastructure sectors). Not enough resources go to those sectors or parties where most emission reductions could be achieved (Cenamo 2014; GCF 2014) . Amazonian state governments have agreed among themselves on aspects of the REDD+ governance structure (e.g. they asked for decentralization and autonomy of states in implementation and monitoring of REDD+), and on benefit sharing and mechanisms to foster REDD+ in Brazil. These proposals diverge from the draft Federal REDD+ strategy (GCF 2014 ).
Other factors -such as delay in the clarification of tenure rights, lack of consensus on forest management and land use plans, and lack of capacity to enforce the laws and regulations -are also recognized as hampering the possible effectiveness of the REDD+ national strategy. Government actors leading the REDD+ process should promote incentives to encourage sustainable land use and the clarification of tenure rights (directly related to benefit sharing strategies and the definition of carbon rights) before implementing the national strategy. More effective law enforcement institutions and procedures would help to overcome the constraints on addressing illegal deforestation. Other challenges pointed out by study participants included the lack of formal institutions for REDD+ and insufficient law enforcement, the need for a nested approach for REDD+ initiatives to be able to make reductions accountable at the national level, and the need to define the beneficiaries of REDD+ compensation.
Who facilitates information exchange and collaboration?
The government of Brazil identified the Amazon biome as the strategic target to control deforestation because of its significant role in global deforestation rates (May et al 2011). While Brazil has established inter-ministerial groups to lead cross-sectoral dialogue and action on climate change, including REDD+ efforts, these arrangements might not be sufficient or effective. The investigation of policy actors interplay reveal governance structural aspects for coordination, consensus building, participation and cohesion (Bodin and Prell 2011; Sandström 2011) . Investigating how policy actors in the national REDD+ policy arena interact in Brazil can shed light on barriers and opportunities for governance. This study sought to understand the REDD+ arena's networks of information exchange and collaboration. Focusing on policy actors associated with the Amazon biome.
Networking patterns were elicited through a questionnaire, asking participants to indicate which other organizations in the REDD+ domain they exchanged information and collaborated with. UCINET software was used to calculate network measures, and visualization of networks was undertaken with NETDRAW (Borgatti 2002; Borgatti et al. 2002) . The analysis considered only reciprocal ties, in which each actor recognized the other as an information or collaboration partner. Such ties are likely to indicate stronger links than one-directional ties.
Both networks (information exchange and collaboration) present a good level of cohesion (most actors are linked directly to each other or indirectly through other actors), with fewer isolated actors in the information exchange network than in the collaboration network. We identified actors who play a central role in the REDD+ networks, based on how many reciprocal ties they have with other actors, and actors who play a mediating role, based on how often they connect different types of actors in the network. In both networks, the actors with the most Private-sector actors have a very limited presence in both networks and are completely isolated in the collaboration network. However, the four private-sector actors that are present are important businesses whose operations are directly related to land use issues or sustainable development. Only two privatesector actors engage in sustained and reciprocal information sharing: the Agriculture and Livestock National Confederation and the Brazilian Association of Vegetable Oil Industries. The Agriculture and Livestock National Confederation displays a reciprocal connection only to the National Environmental Council, a multi-actor, multi-sector consultative and deliberative board.
The private sector's lack of involvement in REDD+ initiatives has also been noted by those Amazon states that have been developing economic instruments to foster private-sector participation (Idesam 2012) . This limited engagement might reflect uncertainties and controversies both within the sector and with other actors, for example about who should benefit from REDD+, whether REDD+ should or not be market-based, and the level of participation in REDD+ decision making (Bushley and Khatri 2011). The segregation of the private sector from reciprocal collaborative interactions in the REDD+ arena may undermine collaborative learning (Shannon 2003) .
A number of organizations stand out as central actors and/or mediators in the information and collaboration networks. In both networks, half of these are NGOs. Most NGOs are also directly or indirectly connected to each other. This finding underlines the importance of domestic NGOs in facilitating information flows and collaboration. It is similar to Shannon's (2003) finding that NGOs are improving policy coordination and taking a leadership role in organizing policy communities. NGOs' relatively flexible organizational structure seems to facilitate this role. Among donors, the German Federal Enterprise for International Cooperation has a key role in facilitating information flows and a more limited but relevant role in collaboration.
In the government sector, the chief of staff of the presidency (Casa Civil), which leads the political process on climate change and deforestation, displays reciprocal ties only with the Ministry of Foreign Relations, and both remain disconnected from the main collaboration network. In the information network, the Ministry of Environment and two Amazon region state environmental secretariats (Amazonas and Acre) are the most well-connected government actors. However, they do not share links with the federal government actors in the collaboration network. In the information network only one secretariat has a link with a single federal government actor. The state governments of Acre and Amazonas have been establishing subnational policies on the control of deforestation, forest conservation, climate change and ecosystem services.
The Amazon states (two of which formed part of our study, i.e. Amazonas and Acre) submitted the document "Contributions by the States of the Legal Amazon to the National REDD+ Strategy" to the federal government in 2012. In 2014, the Governors' Climate and Forest Task Force published the document "Contributions to the National REDD+ Strategy: A Proposal for Allocation between States and the Union". The two documents sought to influence aspects of the REDD+ strategy such as the decentralization of regulation and the management of REDD+ resources, and their distribution between the federal government and the Amazon states, and to broaden participation in consultative, deliberative and executive bodies (GCF 2014) . The latter document was a clear manifestation of disagreement by the states with what was being proposed in the draft National REDD+ Strategy and reflects the lack of strong collaborative relations between Amazon states and the federal government in the REDD+ arena (Figure 1 ). The Ministry of Environment is the most well-connected ministry in the collaboration network, showing that its formal coordination role is reflected in action. It is one of the main brokers among government actors. The Amazonas and Acre secretariats also facilitate exchanges between different types of actors. Yet a number of ministries and government institutions that are part of inter-ministerial bodies with climate-change and REDD+ related responsibilities remain disconnected from the collaboration network. 
Final remarks
Brazilian federal institutions responsible for REDD+ policy development have established an approach to mainstreaming REDD+ into policies related to deforestation, forest conservation and restoration and low-carbon agricultural development, mechanisms to clarify tenure, improve enforcement and respect indigenous rights and broader development plans (MMA 2013 ). Yet major challenges remain in terms of effectively coordinating these efforts.
Network analysis reveals that leadership in information exchange and collaboration is exercised by both federal-and state-level government institutions -the Ministry of Environment, which is also the federal lead institution of three multi-actor bodies responsible for developing the national REDD+ strategy, the executive coordinator of the national plan to control deforestation in the Amazon, and the Amazon Fund. are poorly connected -a sectoral compartmentalization that institutional efforts have so far not been able to overcome. With so many ministries on the periphery of the debates and integration efforts, it is difficult to envision how policy decisions or implementation can occur in a truly integrated fashion.
Domestic NGOs form the largest coalition in the collaboration network. This presence is important to support new directions for REDD+ in Brazil, but more efforts are needed to link with other types of actors. Private-sector actors are isolated despite their key role in driving deforestation and forest degradation.
To deal with complex cross-sectoral issues such as REDD+, intersectoral participation of policy-making actors is essential. This could be achieved, for example, through different spaces that stimulate dialogue concerning the integration and harmonization of sectoral policies (Bengston et al. 2004) . Sectoral politics and inter-state differences in Brazil create contention regarding the technical designs of the REDD+ strategy, which actors attempt to influence to their own advantage. A more in-depth analysis of participatory processes to formulate the national REDD+ strategy was outside of the scope of this study, but could reveal in more detail the procedural and implementational bottlenecks in information and collaboration flows. Further research should also consider a longitudinal network study to explore how information and collaboration networks have evolved over time.
While our findings show that a lack of effective coordination is one of the major governance hurdles to achieving effective policy implementation of REDD+, they reflect a policy process in early evolution that is establishing new institutions and new relationships among actors from distinct sectors.
These institutions and relationships are shaping new roles for policy actors to address deforestation and forest degradation. The challenge ahead relates to government and civil society successfully using their experience to work together to foster effective coordination and governance of multi-actor processes that effectively engage the private sector in REDD+.
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